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Fig.3 Bridge vs Liquidus 
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Problems of JP 10-144718 



• Liquidus temperature is too high for 
reflow soldering 

• Liquidus temperature is too high for 
flow soldering 

• Would cause bridging and un wetted 
portions in flow soldering 

• Would cause needle-shaped IMC in 
flow soldering 



Special effects of this invention 
(Sn-Cu-Ni-P Alloy) 

• Excellent wettability 

• Low cost compared to Sn-Ag-Cu alloys 

• Low incidence of bridging 

• Low incidence of dewetting 

• Low incidence of needle-shaped IMC 
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Fiq. Phase Diagrams of Sn-Ni 



Fiq.4 No-wet vs Liquidus 
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Fig. Wetting time of Sn0.05Ni0.003P+Cu Alloy 
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Fig.2 Method of testing Bridge and No-wet 
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Needle shape intermetallic compound 




Needle shape intermetallic compound 



Fiq.5 Exposed intermetallic compound (Lguidus 412 dea.C) 
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Problems of > 0.5% Ni in JP 10-144718 

• Liquidus temperature becomes too high: 
Lowest liquidus temperature of 
Sn-Cu-Ni-P = 350deg.C (when Cu = 0%) 
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Effects of Ni content in Sn-Cu-Ni-P alloy 



• Advantage: Ni increases strength 

• Problem: Ni increases liquidus 
temperature 



Effects of < 0.3% Ni in present invention 

• Increases strength while keeping 
liquidus temperature low 

• Liquidus temperature < 300 deg.C 
when Cu = 0.2% to 1.9% 





• Liquidus temperature + 25deg.C to 
+ 40 deg.C 

Source: Kyocera HP, RISO KOGYO HP 



Standard ref low soldering temperature for IC's 



• Solder balls: liquidus + 10 deg.C 

• Solder paste: liquidus + 10 deg.C 

• Solder preforms: liquidus + 10 deg.C 

Source: FUJITSU TEN HP, Tl HP, 

KONICA HPJAIYO YUDEN HP, 
ROHM HP 



Heat resistance standard for IC's 



• in wave soldering: 260 deg.C for 10 
seconds 

Source: JEITA Roadmap 2002 

• in reflow soldering: 260 deg.C MAX 
Source: JEITA Roadmap 2002 , 

Renesas HP, OKI HP, SANYO HP, 
NEC ELECTRONICS HP etc. 




• Liquidus temperature + 25deg.C to 

■ • .. . .1 

+ 40 deg.C 

Source: Kyocera HP, RISO KOGYO HP 



Problems of JP 1 0-14471 8 



• Liquidus temperature is too high for 
ref low soldering 

• Liquidus temperature is too high for 
flow soldering 

• Would cause bridging and un wetted 
portions in flow soldering 

• Would cause needle-shaped IMC in 
flow soldering 
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Machine Soldering 
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Fig, 9.2 V1siiaif$atton Of the v&doUltinie coupes used in maehinrsoldcrin^ 

[ Reference: Soldering in Electronics ( 1984 by Wassink ) ] 
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High purity 60Sn-40Pb solder 
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Impurity element and 
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P addition to SnPb 
solder deteriorates 
wettability. 



Temperature of solder: 235» 



Fig 2.5 Influence of various impurity element addition to Sn-Pb solder on wetting time 
Reference: Highly reliable Maicrosoldaring technology (1991 by Takemoto and Sato collaboration) 
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Fig. Wetting Balance Method (Measurement at wetting time) 



[ Reference: Soldering in Electronics (1984 by Wassink ) | 



Possible uses of JP 10-144718 



• Wire bonding - possible 

because wire bonding is performed below 
liquidus temperature 

• Flow soldering of IC's- not possible! 

because liquidus temperature is too high 
because flow soldering must be above liquidus 
temperature 

• Reflow soldering of IC's - not possible! 

because liquidus temperature is too high 
because reflow soldering must be above liquidus 
temperature 



Table2 Wetting Time of Sn-Cu-Ni-P Alloy 



No 


Solder Composition 


Wetting Time 


•see 


1 


Sn-0.05Ni-0.003P 


1.63 


2 


Sn-0.3Cu-0.05Ni-0 ; 003P 


1.42 


3 


Sn-0.7Cu-0.05Ni-0.003P 


1.03 


4 


Sn-1Cu-0.05Ni-0.003P 


1.11 


5 


Sn-1.5Cu-0.05Ni-0.003P 


1.81 


6 


Sn-2.OCu-0.05Ni-0.003P 


2.05 


7 


Sn-2.5Cu-0.05Ni-0.003P 


2.56 



